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In the late 1960s and early 1970s, crossed molecular beam
‘supermachines’, outﬁtted with supersonic atomic and molecular
sources and the universal mass spectrometric detector, began to
fulﬁll their promise as probes of chemical dynamics under sin-
gle-collision conditions [1]. As the ‘Alkali Age’ of molecular beam
studies ended, an entirely new chapter in the study of elementary
reaction dynamics and chemical kinetics was unfolding. The atmo-
sphere at the University of Chicago was very exciting as theorists
like John Light and Stephen Berry talked about phase shifts, deﬂec-
tion functions, semiclassical scattering theory and path integrals.
The emerging area of collision theory and its application to chem-
ical problems were alive with promise. And Yuan Lee was in the
early days of his career, developing experimental methods that
made this new kind of theory accessible to experiment. The emerg-
ing area of collision theory and its application to chemical prob-
lems was alive with promise.
The principal objective of Lee’s research was the study of reac-
tive collisions, but the very active area of interatomic and intermo-
lecular forces [2,3] probed by transport and bulk properties of
gases, presented an additional challenge for beam experiments.
Measuring differential cross-sections for the elastic scattering of
rare-gas atoms – employing atomic beams with the characteristi-
cally narrow speed-distributions afforded by supersonic expansion
– yielded interatomic potentials, without the thermal averaging
inherent in analyzing bulk properties of gases. The ﬁrst studies
from the group, employing atomic beams at 298 K, were ground-
breaking, as observations of quantum oscillations in the angular
distributions probed the low-energy repulsive interaction in the
helium and neon dimers [4]. The group also observed the effect
of nuclear symmetry in Ne–Ne collisions [5] and rainbow scatter-
ing in the Ar–Ar system [6].
For the helium and neon rare-gas pairs, a probe of the potential
in the vicinity of the very shallow attractive well (11 K in He2, 42 K
in Ne2) [7], required collision energies only a few times the well-depth, and it was my task to design and assemble a beam source
that would allow rare-gas atomic beams to be cooled to cryogenic
temperatures. Under the tutelage of colleagues Peter Siska, John
Parson, and Trudy Schafer, I learned how to use ‘Machine A’ to con-
duct differential scattering measurements, ﬁrst with two crossed
beam of helium atoms cooled to liquid hydrogen temperature
[8], and then on a number of systems including the neon dimer
[9], with liquid-nitrogen-cooled beams.
Practitioners recognized that potentials optimized not only for
the results of scattering cross-sections, but also selected properties
of bulk materials, were most likely to be reliable for predictive pur-
poses, and the ‘multiproperty’ potential function became de rigueur
in the ﬁeld. Initially the Lee group included comparisons of second
virial coefﬁcients calculated from scattering potentials with exper-
imental data, which resulted in improved error-limits on the po-
tential functions. As the experiments on neon concluded, the
group was extraordinarily fortunate in establishing a collaboration
with Michael Klein, then at the National Research Council of Can-
ada. Michael was a pioneer in the development of large-scale
molecular dynamics (MD) simulations of rare-gas solids. It was
gratifying to ﬁnd that the pair potential producing the most reli-
able MD simulation of the lattice energy of the solid, the sublima-
tion pressure, and the bulk compressibility was in close agreement
with the scattering potential.
Although the range of computational and experimental meth-
ods brought to bear on the problem of atomic and molecular
collisions has expanded signiﬁcantly in the past 40 years, the nat-
ure of intermolecular interactions is still a central question, and
multiproperty analysis continues to be the preferred way of deter-
mining potential functions in more complex systems [10,11]. Then
as now, interactions between experimentalists and theorists made
the ﬁeld of chemical dynamics rich and vibrant.
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